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Log homes can be beautiful and long-lasting. The 
most important factor in making your log home a 
















































Longitudinal direction — 
almost no shrinkage
One growth ring of wood 
is formed each year.
Anatomy
of a log
Sapwood — light 
colored wood
Heartwood — 
may be naturally durable
Tangential direction — 
shrinks twice as 




People often refer to some species 
of trees as soft hardwoods or hard hard-
woods. To make matters more confusing, 
pines can be grouped as hard pines or soft 
pines, even though all pines are softwoods. 
So how can wood be hard and soft at the 
same time?
The classification of tree species as 
hardwoods or softwoods is based on a bo-
tanical distinction. Softwoods (or gymno-
sperms) are the conifers, or cone-bearing 
trees, that are often evergreen and have 
needle-like leaves. Softwoods include the 
pines, eastern redcedar and cypress. Hard-
woods (or angiosperms) are broad-leaved, 
mostly deciduous trees, that is, they drop 
their leaves. Oaks and poplar are examples 
of hardwoods. 
The wood of both hardwoods and soft-
woods varies in hardness, and this is the 
source of confusion: hard and soft wood oc-
curs in different species of both hardwood 
and softwood trees. Hardness is a function 
of the heaviness, or density, of the wood: the 
amount of wood material compared to air 
spaces. Hard woods are denser, soft woods 
contain more air. On average, the wood of 
softwoods is softer than hardwoods. Howev-
er, there are many exceptions to this trend. 
The Southern pines are softwoods, but they 
are denser than yellow poplar, which is a 
hardwood. Because of the wide range of 
wood density in the hardwood tree species, 
people will often distinguish between hard 
hardwoods (e.g. hickory, oak, ash) and soft 
hardwoods (e.g. yellow poplar, gum, willow). 
Likewise the pines, which are softwoods, 
can be organized into hard (e.g. Southern, 
red) and soft (white, sugar) groupings.
Both hardwoods and softwoods are used 
to make log homes. Factors such as size, 
cost, natural durability and appearance are 
generally more important considerations 
than whether the wood is relatively harder 
or softer, or a hardwood or a softwood.
Wood and Water
















































































































Shrinkage starts when wood
dries below 25% M.C.
ONLY “ BOUND”  WATER “FREE”  WATER  PRESENT












Water has a large impact on wood properties. Trees are wet, 
but the logs in a house are relatively dry. Drying results in 
shrinkage, but it also helps protect the wood from attack by 
insects and fungi.
Resin is bleeding from this pine log. Kiln drying of 






























































This building has 
weathered siding. The 
darker areas are exposed 
to more sunlight. In 
protected areas under the 
eaves, the wood is closer 
to its original light color. 
Finishes can be used to 
prevent weathering and 
improve the appearance 
















































A check in a house log. This kind of split is the 
inevitable result of the normal drying process and 
the uneven nature of shrinkage in wood. 
Standing Dead Timber 
for Log Homes
In some areas of the country, 
thousands of trees have been killed by 
insect or disease outbreaks. This standing 
dead timber can be used for log homes. 
Such logs may have a lower moisture 
content than normal green wood, which 
results in lighter logs and potentially a 
shorter seasoning time. However, even 
standing dead timber will continue to 
shrink and check after it is assembled 
into a log home. Furthermore, standing 
timber can be attacked by decay fungi 
or insects before it is harvested. Logs 
should always be inspected before use, 
but inspection is particularly important 
when the use of fallen, or standing dead 








































































Dry wood has good insulating and fire-resistance properties. 
However, the gaps between logs are important in determining 
the overall performance of the wall. If the chinking that fills 
the gaps is missing, is in poor repair or has low fire-resistance 

































































Drywood termite damage in a fence. Drywood 
termites inhabit the wood they are eating.
The surface of this log has numerous powderpost beetle 
entry holes. Powderpost beetles can attack and re-infest 











































1If beetle attack is observed, the type of beetle should be 
determined. Contact an Extension entomologist for help with 
identification. More information on managing wood-infesting 
insects can be found in UT Extension’s PB1703 Wood Destroy-
ing Organisms at http://eppserver.ag.utk.edu/PSEP/second-
level/thirdlevel/WDO/WDOindex.htm. Extension personnel in 















This log shows attack by bark beetles that occurred 
when the tree was standing. This log is still structurally 
sound and the beetles will not cause further damage.
A carpenter bee hole in a rafter. Carpenter bees 
























































 Mold on Wood
Recently there has been increased 
concern about mold on wood. Reports of 
so-called toxic molds, in particular, have 
caused people to be more interested in 
preventing, detecting and eliminating 
mold on the wood and other materials in 
their homes.
Under some conditions these molds 
can produce mycotoxins — special chemi-
cals that can be toxic. Despite the alarm-
ing name, the dangers of toxic molds are 
often over-emphasized. The musty smell of 
mold is not caused by mycotoxins. Most 
molds don’t produce mycotoxins, and even 
those molds that can produce mycotoxins 
don’t produce them all the time. In gen-
eral, while moldy wood may be unsightly 
or trigger allergic reactions in sensitive in-
dividuals. Typical exposures don’t pose a 
health hazard for most people.
Both termites 
(top) and ants 





length wings and 
abdomens that 
are as wide as the 
rest of their bodies. 
Ants have bent 
antennae, wings of 


















































Bluestain has penetrated the sapwood of this pine 
log. The heartwood is not affected. The stain cannot 
be removed but the log is still structurally sound.
Non-microbial Stains
In addition to sunlight and fungi, wood can be 
discolored by chemical reactions. When a tree is 
harvested, the living cells within the sapwood 
continue to live for a while. These cells produce 
substances that can later oxidize and discolor 
the wood. Formation of these stains, which are 
also known as kiln burn, can be influenced by 
heating, and they may not appear until after kiln 
drying. The color and extent of the stain can be 
influenced by species (e.g. brown stain is charac-
teristic of white pine and sugar pine) or localized 
variations in moisture content (e.g. sticker shadow 
or sticker stain under, or adjacent to, the spacers 
that separate boards in lumber piles). Regardless 
of the color or pattern, non-microbial stains do 
not weaken wood and will not expand after the 
wood is seasoned. 
Some species of wood, including oak and ce-
dar, can also become discolored when chemi-
cals in the wood react with iron. Iron is present in 
sawmill processing equipment and in nails. Stain-
less steel, hot-dipped galvanized or other protect-
ed screws and nails should be used on exposed 
wood surfaces to minimize iron stain. Iron stains 
can be removed from wood using an oxalic acid 
solution. (For more information on these discol-
orations, please refer to Chapter 16 in the Wood 
Handbook. The URL for the online version is listed 















This log has been weakened by fungal decay. Butt joints are especially vulnerable areas because water that 
















Dry Rot Isn’t Dry
Water is the basis of life. This is true for animals 
and plants, and it is also true for the fungi. So 
what do people mean by dry rot? Usually when 
wood decay is identified as dry rot, it is a misiden-
tification of brown rot. In the advanced stages 
of brown rot, all that remains of the wood is a 
spongy brown material that can easily be broken 
by hand. If this dries out after the fungus has run 
its course, the dusty, crumbly residue will then be 
both “dry” and “rotten,” but it is still correctly re-
ferred to as brown rot.
Most decay fungi feed on wood that is ex-
posed to a steady source of water. This can oc-
cur if wood is in contact with the ground or if a 
leak in a building traps water in contact with the 
wood. There are however a few, relatively rare 
fungi that can transport the needed water to the 
wood. These species may be called the dry rot 
fungi, but they are actually water-transporting 
brown rot fungi. Meruliporia incrassata, or “Po-
ria” is one such fungus that is found in the United 
States, in particular in the southeast and south-
ern California. Poria produces specialized water-
conducting tubes called rhizomorphs that can 
transport water from wet areas (e.g. the ground) 
to nearby wood.
Poria is very susceptible to drying out (desic-
cation), so it is unlikely to become established on 
wood that is in a dry environment. Poria gains ac-
cess to a home because of construction details 
that allow the water-conducting rhizomorphs to 
reach wood members without drying out. Rhizo-
morphs are initially small and grow only in diam-
eter once they become established. This is one 
reason why they are susceptible to dehydration. 
Examples of construction details that allow ac-
cess to the structure include siding that extends 
below grade, a humid crawl space, low earth-
to-wood clearance and planter boxes that are 
attached directly to the exterior wall.
Wood is a remarkably durable material, and 
wooden buildings exist that are many centuries 
old. The key to this longevity is keeping the wood 
dry. This not only prevents attack by decay fungi 
but also prevents mold and stain and reduces 

















Wood Protection for Log Homes











































































This is an example of poor design. The log roof 
beams and their supports are exposed to wetting. 
Fungal attack is likely. Because of the greater 
permeability of wood in the longitudinal direction, 
































Durable materials should be used when the wood 
cannot be kept dry. Preservative treated wood 
(bottom); western redcedar, a naturally durable 
wood (middle); and wood/plastic composite or 
WPC decking boards (top) are some of the options 
for exposed decks. Each of these materials should 
be used with care. Note that the inner core of the 
treated pine is not green in color. This means it 
was not penetrated by the preservative treatment 
and is relatively susceptible to attack by decay 
and insects. The western redcedar board contains 
sapwood (the whitish wood on the left-hand 
edge), which is not naturally durable. Wood plastic 
composites are not suitable for structural elements 
































































































The Weathered Look — 
A Traditional Finish for Log Homes
In the past, log homes and other structures 
with exposed wood were often unfinished. These 
buildings quickly turned brown or grey due to 
the action of sunlight. But, because wood is very 
durable if it is kept dry and because weathering 
is a very slow process, some of these buildings 
have lasted for hundreds of years. So, if a log 
home is well designed and the discolored and 
non-uniform appearance of weathered wood is 
acceptable, the home owner can dispense with 
finishes altogether. This will save the homeowner 
the time and expense of finishing and refinishing, 
and will provide a traditional look to the home.
Only the heartwood of naturally durable wood 
species is resistant to decay and insect attack. The 
sapwood (the outer band of light-colored wood) 
of this eastern redcedar post has been almost 
































This wood has been finished with a semitransparent 
penetrating stain. The pigments provide some 
color, but the grain of the wood is still visible. Similar 
finishes are commonly used on log homes. Refer 
to Chapter 16 in the Wood Handbook for more 
information on wood finishes.





























































2This practice can be summarized by the “4 Ds” of wood con-
struction: Deflection of moisture away from the exterior walls, 
Drainage of moisture, Drying of wetted materials and use of 
Durable materials. This concept was developed by researchers 
in Vancouver, Canada, in response to numerous water-related 



























The log home durability pyramid. Inspection and maintenance cannot compensate for bad 





























































Durable materials should always be used when 
wood will be exposed to wetting. The decking shown 
here is made from preservative-treated wood; but 
the railing is made from non-durable, untreated 
wood. Despite the finish that has been applied and 



































Despite repeated applications of finishes and caulking, these logs are failing due to fungal decay. This wall is 
exposed to rain because of an insufficient roof overhang. Homeowner maintenance could not compensate 








Protecting Your Log Home
Wide overhangs 





Trim back vegetation 
from walls to allow 
wood to dry. Eliminate 
tall, branching or dead 
vegetation to lower 
wildfire risk.
Build foundation well above 
ground line to keep bottom 
logs dry. Apply vapor 
retarder between top of 
foundation and sill log.
Vent moisture from 
humid areas inside house 
– e.g. bath and kitchen.
Use preservative-
treated or naturally 
durable wood for decks 
and other exposed areas.
Install gutter and 
downspouts to direct 
water away from house.
Ensure sufficient access 
for emergency vehicles.
Maintain roof 
and flashing 
and clean 
away debris.
